Spinal AVM are very rare vascular lesions and most o the studies give reports on only a few cases. Given their localization between the spinal tracts and the gray matter core of the medulla and their multiple feeders from posterior and anterior spinal arteries they are amongst the most difficult surgical pathology in the nervous sistem. We present the case of a 60 years old male with a glomus type T10-L2 spinal AVM that presented with motor deficit in the lower limbs and urinary incontinence. The partially thrombosed lesion was completely resected without previous embolisation, and the patient was walking with assistance at discharge. This is a rare case that presented with progressive neurological deterioration consistent with an ischemic rather than a hemorrhagic event. Microsurgery is a better option than conservative treatment in these rare cases of spontaneous occlusion of intramedullary arteriovenous malformations.
Introduction
Only 4% of primary intraspinal masses are AVM's, and most of the publications include reports on a small number of cases. Lawton et al. analised one of the most comrehensive series of 304 pacients trated with AVM resection over a period of 7, 8 years and concluded that 25% of the patients presented diffuse niduses and 18% had deep perforating artery supply. These lesions are most common in the adult age. (15, 23) Eighty-five percent of spinal AVMs involve progressive neurological symptoms over months to years, especially back pain associated with progressive sensory loss and lower extremity weakness. Ten percent to 20 percent involve a sudden onset of weakness, numbness, difficulty urinating, urinary incontinence, fecal incontinence, or paralysis (usually in patients younger than 30) as a result of hemorrhage. (20, 21, 24) Many classifications have been proposed for arteriovenous fistulas and arteriovenous malformation. Spetzler et all proposed the most complete classification for spinal arteriovenous lesions recognizing 3 types of arteriovenous fistulas namely dorsal intradural, ventral intradural and extradural and 3 types of arteriovenous malformations namely intramedullary, extra-intradural, and conus. Intramedullary AVM's are also called type II spinal AVM's, glomus type lesions or angioma racemosum arteriovenosum. (26, 27) As most of these lesions are treated either by embolisation or microsurgery when they are discovered, there is little data available on the natural history of these AVM's. (2, 5) Usually this high flow lesions are supplied from a few arterial sources from anterior and posterior spinal arteries and drain into the coronal venous plexus. The veins are in most cases tortuous and dilated. (12, 13, 25) The neurological deficit that brings the patient to the hospital can be caused either by hemorrhage resulting from the AVM rupture mass effect vascular steal or ischemia related to venous thrombosis of the malformation. We present a rare case of spontaneously occluded intramedullary AVM.
Case presentation
A 60 years old man presented with a slowly progressive neurological deficit over several months. The neurological exam showed grade 2/5 motor deficit in the right lower limb and 3/5 motor deficit in the left lower limb and urinary incontinence. He was known with hepatitis B virus infection and an L1 fracture with anterior L1/L2 dislocation after a vertebral trauma 24 years before. At that time (1989) the dislocation was reduced and anteriorly fixated.
Spinal MR imaging showed a T11-L1 intramedullary lesion suggestive for arteriovenous malformation. There was no evidence of spinal cord hemorrhage. Unfortunately the angiography was not available. The surgery was performed via a posterior approach, using multilevel laminectomies extending one level above and one level below the AVM nidus. The dura was opened through a midline incision from T10 to L2 given the posterior location of the lesion and suspended to the musculature. Two large nests of tangled draining veins, one at T11 and one at L1, connected by a large tortuous vein were observed on the surface of the medulla. By carefully inspecting the lesion we observed that the nidus extended from the parenchyma into the extrapial space. Using an intrapial technique we mobilized the tortuous veins and we observed no change in the colour of the veins by sqeezing them berween the bipolar forceps, this being the test of them being thrombosed. Than the nidus was shrinked using the bipolar at the lowest and the extrapial portion of the AVM was completely resected. Even The intraparenchymal portion of the nidus was left intact in order to avoid supplementary lesions to the medulla as the AVM has been devascularised. An arterial source from the Adamkiewicz artery is clipped and coagulated, leaving the artery pulsatile. Before closure of the dura, the pale medulla regains a normal vascular design.
In the first few days postoperative, the neurological deficit improved to a motor deficit of 3/5 in the right leg and 4/5 in the left leg. The pacient was discharged one week after surgery when he was able to walk with support. 
Discussion
The progressive exacerbation-remission neurological deficit suggests an ischemic rather than a hemorrhagic sufferance of the medulla. As the blood supply of the spinal cord comes from radicular arteries, two watershed areas can be defined, one between cervicothoracic and midthoracic area and one between midthoracic and thoracolumbar area that are devoid of radicular arteries. This anatomical fact predisposes these regions to ischemic injury. As hypoxia leads to the release of several cytokines that affect the local angioarchitecture it is easy to suppose that an AVM present at birth goes through a series of vascular remodeling and in time the venous drainage becomes impaired. From the vascular rearrangement standpoint the fate of any spinal AVM is either thrombosis or bleeding secondarily to proteolitic wall dissection. (3, 4) The blood flow in this high flux lesions has two direct consequences leading to hipoxia, first of all the vascular steal, preventing arterialized blood to reach the capillaries and the turbulence that is recognized as a prothrombotic factor. Both of these promote venous outflow obstruction, leading to stasis and thrombosis. (17, 18, 19) Two approaches have been used to resect intramedullary AVM's , one is going for the arterial supply first and sacrificing the draining veins as the final act of the resection, as described by Spetzler as the pial resection technique and the other preferred by most of the other authors goes to resecting the venous elements at the beginning. We only completed the resection of the extrapial nidus after coagulating the main arterial afferent coming from the Adamkiewicz artery. (6, 7) We found only three cases of spontaneous occlusion of an intramedullary AVM in the literature, demonstrated on angiography but none of them was microsurgically explored. (1) Even if there is no direct relationship between the vertebral trauma the patient suffered 24 years earlier and his intramedullary malformation, we can speculate that the trauma, by modifying the local blood flow and inducing a grade of hypoxia, stimulated remodeling of the malformation's venous system and contributed to the growth of the nidus as to aquire this three metameres length and ultimately to the venous thrombosis. (8, 9, 10) 
Conclusion
Spinal AVM's are very complex vascular lesions and the first line of treatment is endovascular. There are cases where endovascular treatment cannot be employed and microsurgery comes into play. It is not advisable though to go for a complete occlusion given the high risk of disastrous consequences. Considering the good outcome of the surgery it appears that microsurgery is a better option than conservative treatment in these rare cases of spontaneous occlusion of intramedullary arteriovenous malformations.
